Pseudomonas septicaemia presenting with subcutaneous nodules, though rare, is well described in immunocompromized populations. It is, however, very uncommon in immunocompetent patients. We describe a case of a 42-year-old woman who presented with community-acquired Pseudomonas aeruginosa septicaemia and subcutaneous nodules. No precipitating cause or immune dysfunction was found. She was successfully treated with appropriate antibiotics, respiratory and cardiovascular support in the Intensive Care Unit. The difficulty in eradicating the organism from the skin lesion and the need for investigating the immune function of septicaemia patients are discussed.
CASE HISTORY
A 42-year-old Caucasian woman was admitted to hospital following a week's history of fever, shortness of breath and mental confusion. These had been preceded by three days of rhinorrhoea, sore throat and non-productive cough which had not been relieved by amoxycillin prescribed by her general practitioner. The symptoms worsened, and 24 hours before referral she developed a slightly raised, tender, discrete rash over the limbs and trunk with high fever and hallucinations. She worked as a civil servant and had no past history of frequent illness or infection. Her only regular medication was amitriptyline 25 mg tds prescribed following an episode of postnatal depression seven years previously.
On admission, she was febrile with a temperature of 38.6°C, jaundiced, hypotensive and hypoxic. Her throat was inflamed and she had bronchial breath sounds over the bases of her lungs. The abdomen was soft and vaginal examination was unremarkable. She had numerous scattered red, raised, tender, nonfluctuant, 1 to 4 cm wide nodules covering all four limbs and trunk but sparing her face. Some of these lesions had central areas of necrosis and a few had vesicles centrally. Within 12 hours of admission the patient had coffee-ground vomiting and had become increasingly toxic, hypoxic and hypotensive. The urine output decreased to less than 20 ml/hr and she was confused and drowsy. She was therefore admitted to the Intensive Care Unit for ventilation support and further treatment.
The initial total white cell count was 2.8 2x10 9 /l with a neutrophil count of 1.02x10 9 /l. These neutrophils showed left shift with toxic granulations. The International Normalized Ratio (INR) was 1.5, but the initial serum urea, electrolytes and creatinine were essentially normal. Ultrasound of the abdomen and pelvis and echocardiogram were also normal. There was a right mid zone opacification on the chest X-ray and while breathing 60% oxygen through a facemask, the P a O 2 was 8.9 kPa, P a CO 2 3.5 kPa, pH 7.3 standard bicarbonate 18.8 mmol/l and base deficit 6.3 mmol/l. Blood cultures, throat and high vaginal swabs were taken after which intravenous administration of cefotaxime 2 g 8-hourly and clarithromycin 500 mg 12-hourly were commenced empirically. A central venous catheter was inserted and titrated boluses of colloid and a noradrenaline infusion starting at 0.35 µg/kg/min were used to keep the mean arterial pressure above 80 mmHg. (A pulmonary artery catheter was not used as a satisfactory clinical response was obtained in the first 24 hours.) A frusemide infusion at 0.3 mg/kg/min was required to maintain a urine output above 0.5 ml/kg/hr. Mechanical ventilation in pressure-control mode, with a positive end-expiratory pressure of 7.5 cm H 2 O and initial oxygen requirement of 60% was commenced.
Blood culture revealed Pseudomonas aeruginosa (subsequently typed as O II phage type 9) within 24 hours. This organism was sensitive to ceftazidime, gentamicin, ciprofloxacin and azlocillin. The same phage type of Pseudomonas aeruginosa and Escherichia coli were isolated from a throat swab. The initial tracheal aspirate cultured Escherichia coli but subsequent aspirates were sterile. The antibiotics were therefore changed to ceftazidime 2g hourly and gentamicin 300 mg given intermittently with monitoring of serum gentamicin levels.
There was a dramatic improvement in the respiratory and cardiovascular parameters within 36 hours of starting the appropriate antibiotics. The noradrenaline and oxygen requirements decreased and the total white cell count recovered to a neutrophilia of 18 x 10 9 /1. She was extubated on the fourth day of admission to the Intensive Care Unit. Meanwhile, though the skin lesions ( Figure 1 ) increased in number (156 counted on day 4), some were obviously healing and none were fluctuant. Biopsy of one of the lesions on day 4 showed subcutaneous abscess formation with numerous gram-negative rods in the adjacent fat. Psuedomonas aeruginosa, identical to the blood culture strain, was isolated from the abscess and vesicle aspirate. At this time blood cultures were negative and the opacification on the chest X-ray had cleared.
In view of the overwhelming nature of the community-acquired pseudomonas sepsis, the immune function was investigated. Auto-immune profile was normal and anti-nuclear antibodies were negative. An HIV test performed by ELISA technique was negative and serum immunoglobulins and complement levels were within the normal range. Serum protein electrophoresis revealed a slight increase in α 2 -gammaglobulin consistent with septicaemia, but no abnormal bands were detected. Serology did not show evidence of recent infection with influenza A and B, adenoviruses, cytomegalovirus, Epstein Barr virus, parvovirus, mycoplasma or chlamydia. Needle aspiration of an enlarged cervical lymph node showed normal cytology and no bacterial growth on culture. CT scans of her sinuses, chest and abdomen were also normal.
She continued the intravenous antibiotic therapy for three more weeks and was discharged home on oral ciprofloxacin 500 mg bd for three weeks. Even though she remained well, the skin lesions were slow to resolve and culture of an aspirate from one of them, five weeks after cessation of antibiotics, showed viable Pseudomonas aeruginosa with a serum minimum inhibitory concentration to ciprofloxacin of 0.125 mg/l, the same as the initial isolate. A further six weeks of oral ciprofloxacin was prescribed on an outpatient basis and she remained well ten months after the presentation.
DISCUSSION
Psuedomonas aeruginosa is an ubiquitous aerobic motile gram-negative rod which grows widely in wet environments. It is also normally found in 5 to 10% of the gut of human population and less frequently as a skin saprophyte 1 . Community-acquired pseudomonas infections are usually associated with long-term urinary catheterization, intravenous drug addiction, long-term antibiotic use, burns and puncture wounds of the feet.
Most reports of community-acquired septicaemia in healthy immunocompetent patients have been after the use of contaminated hot tubs, whirlpools, spas, water slides and swimming pools 3 . It has been postulated that, in these cases, superhydration of the skin during prolonged bathing may have led to inoculation with the organism. Skin lesions are commonly found in such cases and they correlate with the time spent bathing. The above patient, though enjoying swimming, had not visited a swimming pool or a hot tub in the weeks preceding her illness.
The presence of multiple subcutaneous nodules was a prominent presenting feature in this patient. Dermatological manifestations of pseudomonas septicaemia are varied and include vesiculo-bullous lesions 4 , pink maculo-papular plaques on the trunk like the rose spots in typhoid fever 5 , sharply demarcated haemorrhagic cellulitis which may ulcerate 6 , grouped petechiae 7 , ecthyma gangrenosum which is pathognomic of pseudomonas infection 1 and erythematous or violaceous subcutaneous nodules 8 . These disseminated nodules are usually found on the limbs and are usually nonfluctuant and tender 9 . Histologically, there is dense neutrophil infiltration of the subcutaneous fat with subdermal suppurative panniculitis and the presence of viable organisms 7 . They can harbour these organisms weeks after blood cultures are negative 4, 9 and in some cases may require incision and drainage 9 . Urgent biopsy of a lesion for histological and microbiological studies is useful to clarify the infective aetiology and to exclude the presence of vasculitis or other pathology.
Another feature of this patient's presentation was the finding of transient neutropenia. Severe sepsis causes neutropenia by a combination of factors. Pseudomonas itself produces immunoinhibitory exotoxins which cause a relative paralysis of the reticulo-endothelial system 2 . In addition, a preceding viral upper respiratory tract infection can cause a transient neutropenia and immunodepression. Various viruses such a cytomegalovirus, enterovirus, measles and influenza B have been isolated in previously healthy patients presenting with pseudomonas septicaemia 2, 10 . In this case, no evidence of common viral infection was identified.
Investigation to exclude common causes of secondary immunosuppression in such a patient is mandatory 11 . Thus exclusion of the presence of neoplasm, diabetes, severe viral infections and autoimmune diseases is warranted. Further immunological investigations such as quantitative immunoglobulin and complement evaluation and qualitative neutrophil phagocytic function may prove helpful. The latter should be performed after resolution of the acute illness. Further detailed immunological studies after a single adult infective episode are probably unnecessary.
CONCLUSION
This case describes subcutaneous nodules as a presentation of Pseudomonas aeruginosa septicaemia in an immunocompetent patient. The importance of skin biopsy to clarify the infective aetiology and the need to screen for causes of immunosuppression are also highlighted. We suggest that pseudomonas septicaemia should be considered in the differential diagnosis of community-acquired septicaemia regardless of the immune status of the patient.
